media and no replenishment took place until regeneration was induced. Embryo germination was effected by temporary immersion in MS medium lacking 2,4-D. Yield of regenerated plantlets was increased by culturing in the RITA® system compared to conventional semi-solid medium in Petri-dishes with 3500 and 185 plants per immature leaf roll observed, respectively. Plantlets from both culturing regimes were successfully acclimatised 4 months after culture initiation and low (5%) mortality rates were observed. doi:10.1016/j.sajb.2007.02.185 A beetle pollination system in grassland proteas S.-L. Steenhuisen, S.D. Johnson School of Biological and Conservation Sciences, University of KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville 3209, South Africa A beetle pollination system in four low-growing Protea species in KwaZulu-Natal, South Africa is described. Inflorescences of these grassland and savanna sugarbushes show features specialized to exploit generalist cetoniid beetles. These include large open bowl-shaped inflorescences, extremely large pollen rewards, accessible dilute nectar, fruity/honey scent, colourful bracts, and a low growth form when frequently burnt. This contrasts to bird-pollinated Protea inflorescences that are typically robust, tall, unscented, with hidden nectar resources that are only accessible by a long beak or larger protea beetles. Experiments that involved the exclusion of vertebrates from inflorescences of low-growing grassland proteas were confounded by the partially autogamous breeding system of these plants, as well as high levels of seed predation. Scent preference tests with cetoniid beetles confirmed that the odour of Protea simplex is likely to be the principal attractant. Future research aims at determining the mating system and outcrossing rates of plants excluded from vertebrate visitation using gel electrophoresis of allozymes from seeds, and exploring the evolution of scent chemistry in this clade. It is predicted that the fruity odours in these species are augmented by microbiological fermentation of nectar sugars in inflorescences. Sarcocornia comprises c. 25 perennial species and can be found in halophyte communities on all continents preferably in warm-temperate and subtropical latitudes. The genus is mostly found in coastal salt marshes and on tidal mud flats being usually rich in clay, organic matter and nutrients. Often two or even more species grow sympatrically, although ecologically well differentiated along salinity and flooding gradients. Some taxa grow also in saline inland habitats. The centre of diversity of the genus is clearly located in the Cape Floristic Region of South Africa (major portion of which experiences winter-rainfall regime); here 11-14 species occur. In South Africa, Sarcocornia does not only grow in typical hygro-halophytic habitats, but also along brackish lakes, inland quartz patches, on coastal cliffs exposed to salt spray and in inland salt pans. Recent molecular studies indicate that a monophyletic lineage containing Sarcocornia and Salicornia diversified during the late Miocene. While the monophyly of Salicornia, American Sarcocornia, and Eurasian Sarcocornia are well-supported by molecular data, the monophyly and relationships of the South African Sarcocornia remained somewhat unclear. We present a molecular phylogeny of the South African Sarcocornia, based on ETS, showing South African Sarcocornia to be monophyletic and comprising at least 11 species. The Australian species Sarcocornia quinqueflora and S. blackiana originated from within the South African Sarcocornia. Among the South African species, S. capensis, S. littorea, S. decumbens, S. perennis sensu auct. austroafr. (a new taxon pending description) and S. xerophila are well-defined in molecular and morphological terms, while S. natalensis, S. pillansii, S. mossiana and S. terminalis show high morphological variability and are only weakly differentiated by molecular data. We recognize two new species, S. sp. nov. "freitagii" and S. sp. nov. "decussata", which are clearly separated by morphology and ecology. Our morphological survey has shown that characters such as growth form, segment shape and testa indumentum are important for the delimitation of species, where there was little variation in the spike-like inflorescence and associated floral characters. Limitations on photosynthesis in soybean by dark chilling leads to decreased growth, development and ultimately yield. This response is aggravated in chilling sensitive genotypes when roots experience chilling together with the shoots (whole plant chilling), since additional constraints, such as 337 Abstracts
A beetle pollination system in four low-growing Protea species in KwaZulu-Natal, South Africa is described. Inflorescences of these grassland and savanna sugarbushes show features specialized to exploit generalist cetoniid beetles. These include large open bowl-shaped inflorescences, extremely large pollen rewards, accessible dilute nectar, fruity/honey scent, colourful bracts, and a low growth form when frequently burnt. This contrasts to bird-pollinated Protea inflorescences that are typically robust, tall, unscented, with hidden nectar resources that are only accessible by a long beak or larger protea beetles. Experiments that involved the exclusion of vertebrates from inflorescences of low-growing grassland proteas were confounded by the partially autogamous breeding system of these plants, as well as high levels of seed predation. Scent preference tests with cetoniid beetles confirmed that the odour of Protea simplex is likely to be the principal attractant. Future research aims at determining the mating system and outcrossing rates of plants excluded from vertebrate visitation using gel electrophoresis of allozymes from seeds, and exploring the evolution of scent chemistry in this clade. It is predicted that the fruity odours in these species are augmented by microbiological fermentation of nectar sugars in inflorescences. doi:10.1016/j.sajb.2007.02.194 Phylogeny and ecological diversification of South African Sarcocornia (Chenopodiaceae) Sarcocornia comprises c. 25 perennial species and can be found in halophyte communities on all continents preferably in warm-temperate and subtropical latitudes. The genus is mostly found in coastal salt marshes and on tidal mud flats being usually rich in clay, organic matter and nutrients. Often two or even more species grow sympatrically, although ecologically well differentiated along salinity and flooding gradients. Some taxa grow also in saline inland habitats. The centre of diversity of the genus is clearly located in the Cape Floristic Region of South Africa (major portion of which experiences winter-rainfall regime); here 11-14 species occur. In South Africa, Sarcocornia does not only grow in typical hygro-halophytic habitats, but also along brackish lakes, inland quartz patches, on coastal cliffs exposed to salt spray and in inland salt pans. Recent molecular studies indicate that a monophyletic lineage containing Sarcocornia and Salicornia diversified during the late Miocene. While the monophyly of Salicornia, American Sarcocornia, and Eurasian Sarcocornia are well-supported by molecular data, the monophyly and relationships of the South African Sarcocornia remained somewhat unclear. We present a molecular phylogeny of the South African Sarcocornia, based on ETS, showing South African Sarcocornia to be monophyletic and comprising at least 11 species. The Australian species Sarcocornia quinqueflora and S. blackiana originated from within the South African Sarcocornia. Among the South African species, S. capensis, S. littorea, S. decumbens, S. perennis sensu auct. austroafr. (a new taxon pending description) and S. xerophila are well-defined in molecular and morphological terms, while S. natalensis, S. pillansii, S. mossiana and S. terminalis show high morphological variability and are only weakly differentiated by molecular data. We recognize two new species, S. sp. nov. "freitagii" and S. sp. nov. "decussata", which are clearly separated by morphology and ecology. Our morphological survey has shown that characters such as growth form, segment shape and testa indumentum are important for the delimitation of species, where there was little variation in the spike-like inflorescence and associated floral characters. Limitations on photosynthesis in soybean by dark chilling leads to decreased growth, development and ultimately yield. This response is aggravated in chilling sensitive genotypes when roots experience chilling together with the shoots (whole plant chilling), since additional constraints, such as inhibition of symbiotic nitrogen fixation (SNF), is induced. Plants of a chilling sensitive and chilling tolerant genotype (PAN809 and Highveld Top respectively) were exposed to temperatures of 6°C for twelve nights, comparing the effects of whole plant chilling (WPC) with shoot chilling (SC). In PAN809 chilling inhibited growth, with WPC causing chlorosis, while Highveld Top experienced no visible effects. CO 2 assimilation was severely inhibited in PAN809, especially as a result of WPC, while Highveld Top showed only minor inhibition. Investigation of key Calvin cycle enzymes, which exert significant control over the flux through the cycle, revealed considerable chilling-induced inhibition of fructose-1,6-bisphosphatase (FBPase) activity. This was especially true for PAN809, where much larger and earlier reductions in FBPase activity were observed than in Highveld Top. The decrease in FBPase activity preceded the much smaller, and often non-significant, decreases in the activities of ribulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco) and sedoheptulose-1,7-bisphosphatase (SBPase). The only other enzyme that experienced large chilling-induced reductions in activity was aldolase, but only in the final stages of the WPC treatment of PAN809. Chilling effects in PAN809 were also manifested as reductions in the steady-state protein levels of FBPase and Rubisco. The severe effects on FBPase in the WPC treatment of PAN809 led to lower RuBP regeneration capacity. The reductions in Rubisco protein content on the other hand is a typical symptom of N-limitation and associated acceleration of leaf senescence due to inhibition of SNF. However, the effects on FBPase started earlier indicating that it is a key site of inhibition in chilling sensitive genotypes, especially when roots are also chilled. Many small-scale farming approaches have been adopted for the cultivation of medicinal plants, but little is known about the effect of heavy metals on germination and seedling establishment. The aim of this work was to test the tolerance levels of three important medicinal plants to various metal treatments. Plant species belonging to the Hyacinthaceae, namely Bowiea volubilis, Eucomis autumnalis and Merwilla natalensis, were subjected to heavy metal treatments Cd, Pb and Hg (0.5, 1 and 2 mg l −1 ) and Cu and Zn (1, 2, 5 10, 20 and 50 mg l −1 ). High levels of Cu and Zn, which were well within the limits for maximum permissible concentrations in agricultural soils, proved to be detrimental to all three species. doi:10.1016/j.sajb.2007.02.197 Fingerprinting Pennisetum purpureum Schumach varieties and cultivars using AFLP analysis Pennisetum Rich. is one of the most important genera in the family Poaceae because it includes forage and crop species such as Pennisetum purpureum Schumach and Pennisetum glaucum (L.) R. Br. Both P. purpureum and P. glaucum have a number of cultivars and varieties arising due to natural crossing which are very difficult to distinguish morphologically. P. purpureum and P glaucum also hybridize naturally because they are protogynous and cross pollinated and the resulting hybrids are highly sterile and resemble P. purpureum. Stem borers in maize cause great yield loss to resource-poor farmers in Africa and are managed by habitat management or push-pull strategies, in which purported P. purpureum cultivars (or possible hybrids) are used as a trap crop. The utility of AFLP is investigated to accurately identify grasses currently employed as trap crops. Preliminary results show potential for the technique in that four major groupings have been obtained in the grasses analysed to date, namely a hybrid, a P. purpureum, a P. glaucum and a P purpureum-Ghana grouping. doi:10.1016/j.sajb.2007.02.198 Genetic and morphological comparisons of a potentially invasive weed (Argemone ochroleuca) from its natural (Mexico) and invaded (South Africa) habitat 
